INTRODUCTION
T h i s p a p e r p r e s e n t s t h e results of modeling a p a r a b o l i c d i s h a n t e n n a r a d i a t i o n p a t t e r n .
The antenna is a 27 x 72 i n c h n o n -c i r c u l a r p a r a b o l i c dish. The f e e d c o n s i s t s o f e i g h t c r o s s e d s l e e v e d i p o l e s mounted i n an open box s t r u c t u r e . I n t h i s work, two different computer codes were coupled in a " h y b r i d " f a s h i o n t o p r o d u c e r e s u l t s t h a t compared q u i t e well with measurements. Results will be presented for both the feed model and t h e system model and compared with measurements.
THE MODEL
The computer programs used i n t h i s e f f o r t were the Numerical Electromagnetic
Code -Reflector Antenna Code (NECREF)ClI and t h e E l e c t r o m a g n e t i c S u r f a c e Patch (ESP) Code C23, both developed by The Ohio S t a t e U n i v e r s i t y ElectroScience Laboratory. ?
he program can s o l v e r a d i a t i o n or s c a t t e r i n g p r o b l e m s for g e o m e t r i e s c o n s i s t i n g o f p o l y g o n a l p l a t e s and wires. ESP was i d e a l l y s u i t e d f o r t h e f e e d c a l c u l a t i o n s w h i l e NECREF was b e s t s u i t e d for t h e r e f l e c t o r c a l c u l a t i o n s .
Thus the combination of t h e two c o d e s p r o v i d e s an i d e a l a p p r o a c h f o r p r e d i c t i n g t h e s y s t e m ( r e f l e c t o r and f e e d ) r a d i a t i o n p a t t e r n s .
RESULTS
P r e s e n t e d h e r e a r e t h e sum and d i f f e r e n c e f e e d and system radiation patterns f o r v e r t i c a l p o l a r i z a t i o n . F i g u r e s 1 and 2 compare our estimated and measured sum and d i f f e r e n c e p a t t e r n s for our feed model. These p a t t e r n s were predicted using the ESP code. The agreement is e x c e l l e n t for t h e sum a n d d i f f e r e n c e p a t t e r n s e x c e p t f o r t h e b a c k r a d i a t i o n r e g i o n s . I n e a c h o f t h e s e c a s e s , t h e s c a t t e r i n g from t h e f e e d is quite important. While
we t r i e d t o model t h e e x a c t a n t e n n a c o n f i g u r a t i o n , we could not model the m i n u t e d e t a i l s s u c h a s t h e f e e d t h i c k n e s s , f i n i t e p l a t e c o n d u c t i v i t y , or d i p o l e s l e e v e s .

To g e t t h e s y s t e m r a d i a t i o n p a t t e r n s we simply coupled the feed data from ESP t o t h e NECREF command s t r u c t u r e . W e modified ESP to p r o v i d e t h e c o r r e c t f e e d p o l a r i z a t i o n f o r NECREF a s d e f i n e d by Ludwig
[31. Figures 3 and 4 show the system patterns.
The agreement between the measured and p r e d i c t e d s u m p a t t e r n s is e x c e l l e n t i n t h e main and near sidelobes, but degrades in the 
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W e modeled t h e f e e d strut and feed blockage scattering; however, we found t h a t i n c l u d i n g t h e s e terms made a minimal d i f f e r e n c e i n t h e p a t t e r n s .
The comparison between the measured and p r e d i c t e d d i f f e r e n c e p a t t e r n s is a l s o e x c e l l e n t i n t h e f o r w a r d r e g i o n b u t degrades i n t h e f a r o u t s i d e l o b e r e g i o n s .
Again t h i s may be due t o t h e l a c k o f h i g h e r o r d e r d i f f r a c t i o n and reflector terms. These terms a r e q u i t e important and may e v e n d o m i n a t e t h e l o w e r r a d i a t i o n l e v e l s .
CONCLUSION
This paper demonstrates the a c c u r a c y o b t a i n a b l e by using a hybrid modeling moments) technique was used t o model the feed while a high frequency approach t o model a complex antenna problem. A lou frequency (methods of (Geometrical Theory of Diffraction) technique was used t o model t h e r e f l e c t o r . The r e s u l t s show t h a t t h e h y b r i d a p p r o a c h c a n y i e l d a c c u r a t e predictions for a large, complex reflector antenna. These programs can be used by t h e s y s t e m e v a l u a t o r and t h e s y s t e m d e s i g n e r f o r a n t e n n a d e s i g n and emulation. 
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